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SUBJECT : S t a t u s  Report . 
The main proposed ob jec t ive  Tor t h i s  year's s tudy  was t o  i n v e s t i -  

g a t e  the optimizin:; conditions t o  be s:!t,is:ied a t  t h e  jo in ing  o r  co rne r  

points of sub  crc s o l u t i o n s .  S i g n i f i c a n t  p rogres s  has been made toward 

t h i s  end. 

A gene ra l i zcd  procedure for i1nn::Iing co rne r s  has Seen developed 

so t h a t  no t  on ly  the  prev ious ly  k n o m  " c o m e r  cond i t ions '  t o  be s a t i s f i e d  

a t  a cusp 1 , en t r ance  and e x i s t  from n fixed boundary2 and a f l o a t i n g  d i s -  

c o n t i n u i t y 3  may he e a s i l y  obtained,  bit ,  i n  a d d i t i o n ,  the r e s u l t s  o f  Mason 3 

(now a graduate  a s s i s t z n t  fin the p r o j e c t )  have been extended t o  inc lude  

d i s c o n t i n u i t i e s  i n  time. This  l a t t e r  result al lows s o l u t i o n s  t o  b e  obta in-  

ed t o  opt imal  rocke t  s t a g i n g  problcn~s with a c o a s t i n g  sub arc i n  between stages. 

Examples o re  not? being worked o u t  f o r  this  case. I n  a d d i t i o n ,  ex tens ions  t o  

o t h e r  types  o f  corne r s  have been i n v e s t i g a t e d  and t h e  corresponding opt imiz-  

t 

i n g  cond i t ions  determined. 

boundary' has  bcen worked out  and app! Fed t o  some clenientary geometr ica l  

As an example, t he  i n t e r e s t i n g  case of' a " f l o a t i n g "  

exnmplcs. I n  t h i s  c z s e  t h e  form of  t h e  boundary is  a func t ion  o f  t h e  s t a t e  
e'  

of t h e  s y s t e n  before e n t e r i n g  the boundary. The r e s u l t s  of some of these 

more recent and new ifivestioatinqs will be  oubl i shed  i n  the near f u t u r e .  
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1;hilc cons ide rab le  a t t e n t  ior! h a s  been !:iven t o  the problmfls 

a s s o c i a t e d  b ~ i t b  c o r n e r s ,  e f f o r t  has a l so  been d i r e c t e d  t w a r d  f u r t h e r  s t u d y  

O n e  of  t h e  ex- cf t h e  p r o b l e r s  discl;ssed i n  o u r  p rev ious  progress  r c p o r t  4 . 
t e n s i o n s  of t h i s  r e p o r t  has  been t o  use ndap t ive  guidance c o n t r o l  t o  "fly' 

numerous trajectories and to compare these results t o  those of the rep0 

mvcr,  no t  enough d a t a  i s  a v a i l a b l e  t o  make any d e f i n i t e  conclusions 
~ 

as t o  t h e  accuracy and d e s i r a b i l i t y  of a s i n g  t h i s  procedure.  

One f a c t o r  s,phich t r i l l  g r e a t l y  a i d  i n  a c c e l c r n t i n g  f u t u r e  i n v e s t i -  

g a t i o n s  i n t o  the  a p p l i c a t i o c s  cf the c a l c u l u s  of variations to aerospace 

problems is t h e  Aerospace and ?.lec'!ianical Ensincer ing Ucpartment ' s  w i l l i n g n e s s  

t o  improve t h e  analog computing F a c i l i t y  t h a t  rie now have a v a i l a b l e  i n  t h e  

departnrent. J u s t  t h i s  week. a purchase o r d e r  f o r  a nelw Applied Dynamics 

PD-64 analog coniputer .%:itti c o n t r o l  l o g i c  hns been npprovcd. 

The expendi tures  on the c o n t r a c t  a s  o f  Janunry 15, 1366 have been 

very l i g h t .  This  was duz  t o  the f a c t  t h a t  the Unive r s i ty  d i d  not  have a 

f i r m  conmitment t h a t  the g r a n t  would b2 given by NASL u n t i l  t;id-October. 

S ince  the  remaining funds w i i i  probr;biy not 5c cxnausted by August i ,  i966, 

t h e  p r i n c i p l e  i n v e s t i g a t o r  intends t o  ask ?or an ex tens ion  o f  t h e  perform- 

ance period O F  the  g r a n t  i n  t h e  nea r  f u t u r e .  
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